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VERSATILE HEADBAND OPTICAL 
MOUNTING ASSEMBLY 

Reference to Related Applications 
This application claims priority of provisional application 

Ser. No. 60/021,252, filed Jul. 12, 1996, and U.S. patent 
application Ser. No. 08/370,535, filed Jan. 9, 1995, now 
abandoned, which is a continuation-in-part of U.S. patent 
application Ser. No. 08/093,831, filed Jul. 19, 1993, now 
U.S. Pat. No. 5,381,263. 

FIELD OF THE INVENTION 

This invention relates generally to optical instrumentation 
of the type used by medical and dental practitioners and, in 
particular, to a versatile headband optical mounting assem 
bly. 

BACKGROUND OF THE INVENTION 

Increasingly, medical and dental practitioners are being 
required to use optical instrumentation to assist in certain 
procedures. During Surgery, for example, magnifying loupes 
are often used during delicate operations, and typically these 
are used in conjunction with high-intensity lamps, which 
may be worn on the perSon of the medical professional. The 
Same holds true of dental practitioners. In addition to higher 
powered optical instruments and high-intensity lamps, Such 
individuals may also use CCD cameras, or Splash guards to 
protect against communicable diseases Such as AIDS. Some 
or all of these or other devices may also be used in 
conjunction with prescription eyeglasses, which may incor 
porate integral or Supplemental filters associated with pro 
tection against certain wavelengths of light, as might be 
encountered through the use laser Surgery, for example. 

With the introduction of these various instruments and 
accessories, it has become increasingly important to provide 
mounting assemblies which are lightweight and Versatile, to 
ensure that a given user will be both comfortable and able to 
adjust whatever device is being used in accordance with that 
individual's preference. 
Commonly assigned U.S. Pat. No. 5,381,263, entitled 

FIVE-DEGREE-OF-FREEDOM OCULAR MOUNTING 
ASSEMBLY, which is incorporated herein by reference, is 
directed toward a very versatile adjustment mechanism that 
can be used in conjunction with a pair of eyeglass frames or 
a headband mount, to ensure that a pair of ocularS may be 
adjusted by a user in multiple dimensions to ensure correct 
magnification, while providing a flip-up capability during 
periods of non-use. The present invention further 
emphasizes, and in Some cases, extends the teachings of this 
patent, with a particular emphasis on headband mounting of 
eyeglass lenses, frames and oculars, depending upon the 
circumstances Surrounding a particular application. 

SUMMARY OF THE INVENTION 

This invention provides a versatile optical mounting 
assembly for use with a pair of eyeglass frames having a top 
edge defining a horizontal axis. According to the invention, 
the eyeglass frames may include forward or rearwardly 
oriented noSepads, hinged temple Supports and/or side 
Shields which may be hinged or rigid and integrally formed 
with the eyeglass frames. 

Broadly, the invention utilizes a headband mount having 
a forward portion and a vertical member having upper and 
lower ends. In the preferred embodiment, the forward por 
tion of the headband mount includes a slide assembly which 
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2 
receives the upper end of the vertical member, allowing the 
vertical member to be vertically adjusted and locked into 
place once a desired position is achieved. A multiple-degree 
of freedom clamp assembly is further provided in the 
preferred embodiment to connect the lower end of the 
Vertical member to the top edge of the eyeglass frames, with 
the clamp assembly at least facilitating a first and Second 
rotational movements about Separate axes, each parallel to 
the horizontal axis. 

In a preferred embodiment, the lower end of the vertical 
member and the top edge of the eyeglass frames both feature 
a pair of opposed horizontal pins, for a total of four Such 
pins, and clamp assembly adjustably clamps onto the four 
pins. The invention may also be used in conjunction with an 
ocular mounting assembly, in which case a slide rail is 
centrally attached to the eyeglass frames at a point proxi 
mate to where the clamp assembly connects the lower end of 
the Vertical member to the top edge of the eyeglass frames. 
A mounting pad is received by the Slide rail which may be 

Vertically adjusted and locked into place once a desired 
orientation is achieved, and a Second multiple-degree-of 
freedom clamp assembly is preferably used to connect the 
mounting pad to the ocular mounting assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates, from an oblique perspective, and 
embodiment of the invention wherein a pair of eyeglass 
frames are slidingly attached to a headband System through 
a multiple-degree-of-freedom mounting assembly; 

FIG. 2 illustrates the integration of frame-mounted loupes 
having Side Shields and temples to a headband mounting 
fixture through double hinges according to the invention; 

FIG. 3, also from an oblique perspective, depicts means 
for mounting a frame according to the invention having only 
Side shields, but without temples, and 

FIG. 4 illustrates yet a further alternative for use in 
conjunction with eyeglass frames without Side Shields, but 
with temples. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 illustrates, generally at 102, an embodiment of the 
present invention wherein a pair of eyeglass frames 104 are 
mounted to a headband 106 by way of a multiple-degree 
of-freedom assembly which will be described in further 
detail below. It should be noted that although the headband 
106 is shown having an annular strap portion 108 which fits 
around a wearer's head and an upper adjustable Strap portion 
110, according to this invention the term “headband' should 
be taken to mean any type of arrangement, flexible or 
otherwise, which in any way attaches to the head of a wearer. 
AS just one example, a Single Strap Such as 108 but without 
the over Strap 110 may be used, and, as another example, a 
padded skull cap may alternatively be adopted. 
The eyeglass frames 104 are connected to the headband 

through a multiple-degree-of-freedom hinge assembly 112, 
which, in turn, connects to a vertically adjustable member 
114. The member 114 includes a slot 116 through which a 
manually operable dial 118 protrudes, enabling the member 
114 to slide up and down with respect to the headband 106 
then, having achieved a desired orientation, locked into 
place utilizing the dial 118. 
The hinge assembly 112 may be similar to that described 

in jointly owned U.S. Pat. No. 5,381,263 in that, in a 
preferred embodiment, it includes a clamp assembly 120 
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which engages with an upper pair of opposing hinge pins 
122 associated with the vertical member 114, and a pair of 
lower hinge pins 124 associated with the eyeglass frames 
104. Although not necessary to this invention, in the pre 
ferred embodiment, four adjustment screws 128 are pro 
Vided for independent tightening and adjustment of each of 
the four hinge pins 122 and 124. It should be noted in this 
embodiment, and the other to be described below, that 
although the eyeglass frames 104 are shown having nose 
pads 140, side shields 142 and temple portions 144, any or 
all of these may be provided or eliminated while keeping 
within the scope of this invention. 

Building onto the basic structure of FIG. 1, FIG. 2 
illustrates a more robust embodiment of the invention 
wherein, clamping the bridge portion of the eyeglass frames 
104 is an assembly providing a forwardly oriented vertical 
guide rail 214 which engages with a vertical slide member 
216 which, in turn, provides a pair of opposing pins 220 
which engage with a Second multiple-degree-of-freedom 
hinge assembly 230. This second hinge assembly 230, which 
may be similar to that described in U.S. Pat. No, 5,381,263 
referenced above, in turn engages with an ocular mounting 
assembly 240, thereby providing an enormous flexibility in 
terms of adjustment capability. 

Indeed, through the arrangement shown in FIG. 2, at least 
nine degrees of freedom are possible, as follows: 

1. Vertical height adjustment through member 114; 
2. a first rotational degree of freedom through pins 122; 
3. a Second rotational capability through pins 124; 
4. a Second vertical degree of freedom through rail and 

vertical slide member 216; 
5. a third rotational capability through pins 220; 
6. a fourth rotational capability through the pins associ 

ated with the oculars, 
7. an interpupillary distance adjustment made possible by 

dial 242, 
8. a Side-to-side adjustment capability for the right eye 

made possible through adjustment Screw 244, and 
9. a side-to-side adjustment capability for the left eye 

made possible through adjustment Screw 246. 
Adding to this the potential adjustment capability made 

possible by screws 130 associated with pins 124, ten degrees 
of freedom are provided by this assembly. Of course, it 
should be noted that in order to Strike a reasonable com 
promise between readily available adjustment and a flip-up 
capability, preferably most of the rotational adjustment 
capabilities are tightened once a desired orientation is 
achieved, leaving one or a few of the rotational adjustments 
to be used for a flip-up capability during a particular 
procedure, So as to readily move between periods of use and 
temporary non-use. 
AS discussed above, the invention may be used with or 

without certain facilities associated with the eyeglass 
frames. For example, as illustrated in FIG. 3, the temple 
portions of the frames may be eliminated, leaving a pair of 
side shields 302 which may, as shown, be hingedly affixed 
to the frames, allowing the shields to be folded down onto 
the frames. Alternatively, the Shields may be made rigid or 
integrally formed with the eyeglass lenses proper. 
As shown in FIG. 4, the temple portions and side shields 

may be eliminated all together according to the invention 
with or without the ocular mounting assembly, a configu 
ration which, like that show in FIG. 3, may be desirable in 
the event that the user wishes to flip up the entire assembly, 
eyeglass lenses and all, in between delicate procedures. It 
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4 
should be noted that although the figures show both forward 
and rearward nose pads such as 402 and 404, respectively, 
either or both may be eliminated according to the present 
invention, depending upon the application and desire of a 
particular user. 

That claimed is: 
1. A versatile optical mounting assembly for use with a 

pair of eyeglass frames having a horizontally-oriented top 
edge, the mounting assembly comprising: 

a headband mount having a forward portion; 
a vertical member having a lower end, the forward portion 

of the headband mount including a slide assembly 
which receives the vertical member, and a manually 
operable fastener allowing the vertical member to be 
Vertically adjusted and locked into place once a desired 
Vertical orientation of the member is achieved; and 

a multiple-degree-of-freedom clamp assembly connecting 
the lower end of the vertical member to the eyeglass 
frames, the clamp assembly at least facilitating first and 
Second rotational movements about Separate axes hav 
ing locked the vertical member into place, each axis 
being Substantially parallel to the edge of the eyeglass 
frames. 

2. The mounting assembly of claim 1, further including 
means for attaching a pair of oculars to the clamp assembly. 

3. The mounting assembly of claim 2, wherein the means 
for attaching a pair of oculars to the clamp assembly further 
includes: 

a slide rail attached centrally to the eyeglass frames, 
a mounting pad received by the Slide rail which may be 

Vertically adjusted and locked into place once a desired 
orientation is achieved, and 

means for attaching the oculars to the mounting pad. 
4. The mounting assembly of claim 3, wherein the means 

for attaching the oculars to the mounting pad further 
includes a Second multiple-degree-of-freedom clamp assem 
bly facilitating first and Second rotational movements about 
Separate axeS. 

5. The mounting assembly of claim 4, wherein the second 
multiple-degree-of-freedom clamp assembly further 
includes: 

a body attached to the oculars providing a first pair of 
opposed horizontal pins coaxial to one of the rotational 
aXeS, 

a Second pair of opposed horizontal pins provided on the 
mounting pad which are coaxial to the Second Separate 
axis, and 

a Second clamping body frictionally encasing both pairs 
of opposed horizontal pins enabling the clamping body 
to pivot relative to the mounting pad and the oculars to 
pivot relative to the Second clamping body. 

6. The mounting assembly of claim 1, wherein the clamp 
assembly further comprises: 

a body attached to the eyeglass frames providing a first 
pair of opposed horizontal pins coaxial to one of the 
rotational axes, 

a Second pair of opposed horizontal pins disposed at the 
lower end of the vertical member and coaxial to the 
other rotational axis, and 

a clamping body frictionally engaging both pairs of 
opposed horizontal pins enabling the clamping body to 
pivot relative to the vertical member and the eyeglass 
frames to pivot relative to the body. 

7. A versatile optical mounting assembly for use with an 
ocular mounting assembly and a pair of eyeglass frames 
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having a horizontally-oriented top edge, the optical mount- a Second multiple-degree-of-freedom clamp assembly 
ing assembly comprising: connecting the mounting pad to the ocular mounting 

a headband mount having a forward portion; assembly. 
a vertical member having a lower end, the forward portion 8. The mounting assembly of claim 7, wherein the second 

of the headband mount including a slide assembly 5 multiple-degree-of-freedom clamp assembly further 
which receives the vertical member, and a manually includes: 
operable fastener allowing the vertical member to be 
Vertically adjusted and locked into place once a desired a body attached to the oculars providing a first pair of 
Vertical orientation of the member is achieved; opposed horizontal pins coaxial one of the rotational 

a multiple-degree-of-freedom clamp assembly connecting 1O aXeS, 
the lower end of the vertical member to the eyeglass a Second pair of opposed horizontal pins provided on the 
frames, the clamp assembly at least facilitating first and mounting pad which are coaxial to the Second Separate 
Second rotational movements about Separate axes hav 
ing locked the vertical member into place, each axis 15 axis, and 
being Substantially parallel to the top edge of the a Second clamping frictionally encasing both pairs of 
eyeglass frames, opposed horizontal pins enabling the clamping body to 

a slide rail attached centrally to the eyeglass frames, pivot relative to the mounting pad and the oculars to 
a mounting pad received by the Slide rail which may be pivot relative to the Second clamping body. 

Vertically adjusted and locked into place once a desired 20 
orientation is achieved; and k . . . . 
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